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INTENDED LEAR G OBJECTIVES (ILO) 


By the end of this lecture the student will be able to: 

1.Explain sequence of events taking place during prenatal 
development of mesonephric (Wolffian) ducts, 
paramesonephric (Mullerian) ducts and external genitalia 
in both male & female. 

2.Correlate the sequence of development with the possible 
resulting congenital anomalies of the genital ducts. 


Lecture Plan © 


1. Part 1 (5 min) Introduction 
2. Part 2 (35 min) Main lecture 
3. Part 3 (5 min) Summary 


4. Lecture Quiz (5 min) 


Development of genital ducts 
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indifferent stage: 


(4-Both male & female 
embryos have 2 pairs 

of genital ducts: eee 
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genital system. 


@Mesonephric (Wolffian) ducts: 


-Mesonephric ducts (originally the pronephric 
ducts) receive the mesonephric tubules & open 
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@Paramesonephric (Mullerian) ducts: 


-Develop lateral to the gonads & mesonephric 
ducts within intermediate cell mass (mesoderm). 
2 Longitudinal grooves = 2 Solid cords = 2 Ducts 


The funnel-shaped cranial end of each duct 
opens into the coelomic cavity, forming the 
abdominal ostium. 


-The caudal ends of the ducts grow caudally, 
they turn medially, until they approach each 
other in the median plane and fuse to form a Y- 
shaped uterovaginal canal. 


-This canal grows caudally and its end projects 
into the dorsal wall of the urogenital sinus, 
producing an elevation called the sinus 
(Mullerian) tubercle. 


Müllerian duct 


Wolffian duct 
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of paramesonephric duct 
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Paramesonephric duct 


Urogenital sinus 
(developing bladder) 


Primordium of penis in male 
or clitoris in female 


Phallic portion of 
urogenital sinus 
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.The male genital ducts d 


1.The mesonephric 
tubules form the vasa 
efferentia (efferent 
ductules) & head of 
epididymis. 

2. The mesonephric 
duct, which forms the 
Body & tail of 
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#Development of male genital system: 


-Fetal testes produce testosterone (from Leydig 
inhibiting substance) 


paramesonephric ducts to regress & degenerate. 


3.Distal to the epididymis, the mesonephric duct 
acquires a thick wall of smooth muscles & forms 
the vas deferens. 


4.A lateral outgrowth from the caudal end of 
each mesonephric duct gives rise to the seminal 
vesicle. 
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Before descent of testis After descent of testis 


.Note that: 


-Prostate gland &  bulbo-urethral 
glands (of Cowper) develop as 
endodermal outgrowths from the 
prostatic & spongy parts of the 
urethra, respectively (urogenital 
sinus) and grow into the surrounding 
mesenchyme. 


-Endodermal cells differentiate 
the glandular tissue (parenchyn 
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@Paramesonephric (Mullerian) ducts 
degenerate in males except: 3 
Remnants in males 


L.Its cranial end > Appendix testis 
(small vesicle on upper pole of the 
testis). 


2.Its caudal end = Prostatic utricle 
(small diverticulum on the back of 
prostatic urethra, equivalent to the 
uterus & vaginal fornices in 
females). 


4A Development of female genital system: 
-In female embryos, the mesonephric ducts 


regress because of lack of testosterone, & the 
paramesonephric ducts develop because of the 
absence o 


Female genital development doesn't depend on 
the presence of ovaries or hormones. 
.The paramesonephric ducts form most of the 
female genital tract. 
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2.The caudal, fused parts of paramesonephric 
ducts form the uterovaginal canal = Uterus & 
upper 1/3 of the vagina (the fornices). The 
myometrium is derived from the adjacent 
splanchnic mesoderm. 
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-It has a double origin: 


1.At the site of Mullerian 
tubercle, 2 solid 
evaginations (sinovaginal 


#Development of the vagina: 


1.Upper 1/3 develops from caudal, fused parts of 
paramesonephric ducts. Mesodermal 


2.Lower 2/3 develops from the pelvic part of 
urogenital sinus as follows: Endodermal 


Mesonephrc duct 
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sinus. 

2.Sinovaginal bulbs fuse 
& form a solid vaginal 
plate, which grows 
crroanially & ic ramalisan 
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mA thin plate, known as the hymen 
separates the lumen of vagina from 
the urogenital sinus (at the original 
site of the Mullerian tubercle). It 
ruptures in its middie during 
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— 3 Remiants of 
mesonephric, 
tubules & ducts in 


Development of the vagina 
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#Anomalies of genital ducts: 
AlFailure of fusion of the 2 paramesonephric 


ducts: 


1.Double uterus (uterus didelphys): It may be 
associated with a double or a single vagina. 


2.Arcuate & septate uterus. 
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3.Bicornuate uterus (uterus bicornis): The 
duplication involves only the superior part of the 
body of the uterus. May be associated with a 


rudimentary horn. Cornis = Horn & Collis = 
Cervix 
y 
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Double uterus | 
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CI Failure of development: 
.Unicornuate uterus (uterus unicornis). 
D]Failure of canalization: 


Atresia of cervix - Vaginal atresia - Imperforate 
hymen (detected at puberty with retention of 
Lmanctrial 


Open part 
of vagina 


ni¢prnuate uteruiAtresia of cervix Atresia of vagina imperforate hymen 
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4 Development of external genitalia: 
I. Indifferent stage: 


-In Zid week, mesodermal cells (from primitive 
streak), migrate around the cloacal membrane = 
A pair of folds, the cloacal folds. Cranial to the 
cloacal membrane the folds unite to form the 
genital tubercle. 


-In 6t week, as the urorectal septum divides the 
cloacal membrane into urogenital & anal 
membranes, cloacal folds are also divided into 
genital (or urethral) folds anteriorly & anal folds 
posteriorly. 
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eUntil 8 week, it is impossible to distinguish 
between the 2 sexes. 


Indifferent stage of external genitalia 
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Il. Fate in male: Androgens secreted by fetal 
testes 


-Genital tubercle elongates = Phallus (penis). Its 
distal part is the glans. 


-The urethral folds are pulled forward on the 
under surface of the elongating phallus => 
Urethral groove = Penile urethra. 
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III. Fate in female: Absence of androgens 
-Genital tubercle elongates slightly = Clitoris. 


-The urethral folds don’t fuse as in male = Labia 
minora. 


-Genital or labial swellings remain separate => 
Labia majora. 
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greater vestibular glands (of Bartholin) arise as 
buds from the urogenital sinus. 
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.Note that: 
-Hermaphrodite (Intersex): 


1.True hermaphrodites: Gonads & 
external genitalia of both sexes are 
present in the same individual. It is 
rare. 


2.Pseudohermaphrodites: True sex of 
the individual is masked by an 
appearance resembling the opposite 
sex. 2 types can be seen: 


A]Male pseudohermaphrodite: 44 + 
XY & undescended testis, but the 


appearance of a female genitalia. e 
Testicular feminization syndrome: / 
44 


B] Female pseudohermaphrodit 


+ XX & ovaries, but the appearance 


of a male genitalia. e.g. 


Lecture Quiz 0 


1.Link each of the following QUIZ: 
derivatives with its embryological 
counterpart in opposite sex: 
1.Prostatic utricle. 2.Labia majora. if 
3.Testis. 4.Hymen. 
5.Prostate gland. 
1.Vagina - 2.Scrotum - 3.Ovary - 4.Seminal 
colliculus - 5.Urethral glands 


2.Enumerate the derivatives of Wolffian & 


name Hl Ann Hi „ 
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1.Keith L. Moore: Before we are born, essentials of 
embryology and birth defects; 7 edition. 
2.Langman: Medical embryology; 14h edition. 

3.Web site: www.studentconsult.com 
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